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(54) Microcatheter 

(57) The invention relates to a microcatheter com- 
prising a tube-like basic body with at least one lumen 
extending from a distal to a proximal end, for which a 
connecting member has been applied to the proximal 
end and wherein, in the direction from the proximal 
towards the distal end, the diameter of the basic body 
decreases, over at least part of its length, and the flexi- 



bility increases, wherein the decrease in diameter and 
the increase in flexibility are obtained in that a flexible 
layer of material has a substantially constant thickness 
over the length of the catheter and the thickness of a 
stiff layer of material decreases from the proximal 
towards the distal end. 
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Description 

The invention relates to a microcatheter specially 
designed for use in the tortuous, small blood vessels in 
the human brain. At the distal end such a catheter 5 
should be pliable to such an extent that it can pass 
through very small bends, smaller than 5 mm, in the 
vascular system of the brain. At the same time the cath- 
eter should be sufficiently stiff towards the proximal end 
• to transmit the longitudinal forces when introducing and w 
manipulating the catheter. Furthermore, these qualities 
must be combined in a catheter of which the distal end 
must be capable of penetrating into very narrow blood 
vessels with a diameter considerably smaller than 1 

mm. 15 

The microcatheter according to the invention as 
characterised in claim 1 has the properties with which 
these aims can be achieved. 

During catheterization the catheter is introduced 
into a relatively wide blood vessel and advanced from 20 
there to ever narrower vessels. Towards the proximal 
end the thickness of the catheter may therefore be 
greater, without limiting the accessibility of the very 
small Wood vessels. Because of the somewhat greater 
thickness close to the proximal end, the microcatheter 25 
can be manipulated properly. 

A desired increase in the pliability towards the distal 
end is already achieved due to a decrease in the diam- 
eter but is additionally enhanced, by using relatively stiff 
material close to the proximal end and increasingly, 30 
rather more pliable material towards the distal end. In 
that way a desired, great difference in flexibility of the 
distal end and the proximal end can be achieved. 

In order to be able to use the catheter according to 
the invention with a metal guide wire or one coated with .35 
polytetrafluorethylene, which obviously will have a very 
small diameter, the measure as characterised in claim 3 
is preferably employed. The friction between the guide 
wire and the catheter will consequently be so little that, 
even in case of a very tortuous passage of the catheter 40 
in the vascular system in the brain, the guide wire will, 
not get stuck inside the catheter. The layer of material 
characterised by low friction can for instance be made 
of polytetrafluorethylene or polyethylene, which at the 
same time can withstand aggressive chemotherapeu- 
tics or wear from the guide wire. 

In order to achieve a good pressure resistance and 
a good torsional resistance at least close to the proximal 
end, the measure as characterised in claim 3 is prefera- 
bly employed. 

To reduce axial flexibility at the distal end, claim 4 is 
employed in an advantageous manner. 

The microcatheter according to the invention will 
have for the intended application preferably the dimen- 
sions as characterised in claim 5. 

The invention will be explained in greater detail with 
reference to four examples of embodiments shown 
schematically in the attached drawings. 
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Each of the figures 1 up to and including 4 illus- 
trates schematically a basic body of a catheter accord- 
ing to the invention, with the proximal end on the right 
hand side and the distal end on the left hand side. 

The basic body 2 of the catheter 1 shown in f ig. 1 
comprises one lumen 3 which runs from the proximal 
end, to which a connecting member, not shown here, 
has been attached, to the distal end. As the figure illus- 
trates, the diameter of the basic body 2 decreases from 
the proximal end towards the distal end. 

The basic body 2 is made up of a relatively stiff 
layer of material 4 and a relatively flexible layer of mate- 
rial 5. The cross-section of the stiff layer of material 4 
decreases in relation to the flexible layer of material 5 in 
a transition zone. This transition zone can have a length 
of several tens of centimetres, for instance something 
like 50 cm. Close to the proximal end the stiff layer of 
material 4 has a constant cross-section and dose to the 
distal end the flexible layer of material 5 has a constant 
cross-section. 

The gradual transition from the one layer of material 
4 to the other 5, can be achieved by manufacturing the 
basic body 2 by intermittent extrusion. The supply of the 
stiff material 4 is gradually reduced, while the supply of 
the flexible material 5 is gradually increased. In order to 
achieve the reduction in diameter, the reduction in the 
supply of the stiff material 4 will however be set at less 
than the increase in the supply of the flexible material 5. 

The reduction in outside diameter from the proximal 
towards the distal end can also be achieved by increas- 
ing the carrying velocity of the extrusion product during 
the transition from the stiff to the flexible material. 

The lumen 3 is bounded by a layer 6 made of a low 
friction material, such as polytetrafluorethylene or poly- 
ethylene, in order to achieve minimal friction as regards 
a guide wire to be advanced through the lumen 3. 

The catheter 7 as shown in fig. 2 is basically similar 
to the catheter 1 as shown in fig. 1 . Also in this case the 
basic body 8 comprises one lumen, made of a stiff layer 
of material 9 and a flexible layer of material 10, wherein 
towards the distal end the diameter of the basic body 8 
decreases. 

The catheter 7 comprises furthermore a braided or 
wound reinforcing layer 1 1 of metal or plastic threads or 
filaments. As the figure illustrates, the pitch of the 
braided or wound reinforcing layer is smaller at the prox- 
imal end than at the distal end, but, with another embod- 
iment, one can also opt for the pitch to be constant from 
the proximal to the distal end of the catheter. In this case 
so the word pitch is understood to mean the distance 
between the threads or filaments. By using a smaller 
pitch close to the proximal end. the number of threads 
per unit length is greater, so that the reinforcing layer 
contributes more to the torsional resistance of the cath- 
55 eter than at the distal end. At the distal end the reinforc- 
ing layer contributes more to the reduction in flexibility 
due to the larger pitch. 

The catheter 15 illustrated in fig. 3 comprises a 
basic body 16 which has been made slightly different 
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from the catheter 1 in fig. 1. The catheter 15 also com- 5. Microcatheter as claimed in one of the previous 
prises one lumen 1 7, a flexible layer of material 1 8 and claims, wherein the diameter decreases from 1 ,0 or 

a stiff layer of material 19. However, the thickness of the 0,8 mm to 0,75 or 0,65 mm. 

flexible layer of material 18 is constant over the entire 
length of the basic body 16 whereas the thickness of the 5 
stiff layer of material 1 9 reduces to zero towards the dis- 
tal end. Consequently a change in the flexibility and the 
thickness of the catheter is achieved. The lumen is 
bounded by a layer with good frictional properties like 
■".V , for instance polytetrafluorethylene or polyethylene. w 

The catheter 20 of fig. 4 has basically the same 
construction again as the one in fig. 3, wherein however 
once again a reinforcing layer 22 has been incorporated 
in the basic body 21 of which the threads can have an 
increasing pitch towards the distal end. 15 

In the catheter 20 a layer 23 with good frictional 
properties has been applied. As has been mentioned 
before, this layer is preferably a polytetrafluorethylene or 
polyethylene layer. 

For the stiff layer of material a suitable polyurethane 20 
or a low pressure polyethylene can be chosen, while for 
the flexible layer also a polyurethane, but in that case of 
a composition which displays little stiffness, or a poly- 
ethylene with a vinyl acetate can be chosen. 

With the invention a microcatheter, suitable for the 25 
application as described, of considerable length and a 
very small diameter of less than 1 mm, can be manufac- 
tured. From the proximal end to the distal end the diam- 
eter can decrease from basically 1 mm to basically 0,7 
mm. The wall thickness of the catheter can in that case 30 
be in the order of 0, 1 mm, so that the inside cfiameter of 
the lumen can be something like 0,5 mm. 

Claims 

35 

1. Microcatheter comprising a tube-like basic body 
with at least one lumen extending from a distal to a 
proximal end, for which a connecting member has 
been applied to the proximal end and wherein, in 

the direction from the proximal towards the distal 40 
end, the diameter of the basic body decreases, over 
at least part of its length, and the flexibility 
increases, wherein the decrease in diameter and 
the increase in flexibility are obtained in that a flexi- 
ble layer of material has a substantially constant 45 
thickness over the length of the catheter and the 
thickness of a stiff layer of material decreases from 
the proximal towards the distal end. 

2. Microcatheter as claimed in claim 1 , wherein the so 
lumen is bounded by a layer of low friction material. 

3. Microcatheter as claimed in one of the previous 
claims, comprising a reinforcing layer braided or 
wound of threads or filaments. 55 

4. Microcatheter as claimed in claim 3, wherein the 
pitch of the braided or wound threads or filaments 
increases towards the distal end. 



EP 0 729 766 A1 




EP 0 729 766 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appficatioc Nnk 

EP 95 20 0533 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation tf document with indication, 
of relevant passages 



where appropriate, 



Refcvant 



CO 



CLASSIFICATION OF THE 
APPLICATION (teLCU) * 



EP-A-0 063 859 (AMERICAN HOSPITAL SUPPLY) 

* page 9, line 3 - page 10, line 25; 
figures 4,5 * 

US-A-4 563 180 (JERVIS) 

* column 2, line 27 - line 62; figures 1-3 

• 

US-A-5 061 257 (MARTINEZ) 

* column 3, line 31 - line 61; figure 2 * 

US-A-4 983 169 (FURUKAWA) 

* colunn 4, lift 37 - column 5, line 12; 
figures 4-7 • 

US-A-5 08S 649 (FLYNN) 

* Abstract; ?igur« 1 * 

WO-A-94 07549 (TARGET THERAPEUTICS) 

* page 9. line 1 - line 15; figure 8 * 



1,3 



1,3 



1,3 



The 



report has been drawn up for all eh 



A61N25/00 



TECHNICAL FIELDS 
SEARCHED (lntOA) 



A61M 



THE HAGUE 



Ma of 



•1tM 



3 July 1995 



Kousouretas, I 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly reJevanl if combine* with mother 

document of the sane category 
A : technological background 
O : ooo-writtea iisdoscre 
P : Intermediate document 



T : theory or prindple underlying the invention 
E : earlier patent document, bat published on, c 

after the filing 4 ate 
D : document dted in the applkatioD 
L : document cited for other reasons 



iber of the same patent family, 
document 



